Objective: ABO blood type has been reported to be associated with various types of cancer such as lung cancer, prostate cancer, bladder cancer and pancreatic adenocarcinoma. We aimed to determine whether there is a relationship between ABO blood subtypes and testicular cancer incidence in Turkish population.
Introduction
ABO blood type was first discovered by Karl Landsteiner in 1900 and has been widely studied in various diseases and blood transfusion complications (1) . ABO blood type was suggested to be associated with various types of cancer such as lung cancer (2) , prostate cancer, bladder cancer (3) and pancreatic adenocarcinoma (4) .
To the best of our knowledge, there is no study in the literature on the relationship between ABO blood types and testicular cancer. In the present study, we aimed to determine whether there is a relationship between ABO blood subtypes and testicular cancer incidence.
Materials and Methods
After obtaining approval from the Local Ethics Committee (2018/350), we retrospectively analyzed the medical records of all patients who underwent inguinal orchiectomy in our department between 2008 and 2018. The parameters examined included demographics, testicular cancer pathology results and ABO blood subtypes. All male patients diagnosed with testicular cancer without an age limitation were included the study. Patients with a final pathology result consistent with benign pathologies or other malignancies such as lymphoma and rhabdomyosarcoma were excluded from the study. The patients were divided into two groups according to the final pathology results; Group 1: seminoma and Group 2: non-seminomatous germ cell tumors (Figure 1 ,2).
Statistical Analysis
Statistical analysis was performed using IBM SPSS Statistics for Windows v.21.0 (IBM Corp., Armonk, NY). Quantitative values were expressed as mean ± SD or median (range), whereas qualitative values as numbers and percentages. Shapiro-Wilk test was used to determine whether the values were normally distributed or not. Cross table analysis, chi-square test and Fisher's exact test were applied to compare the qualitative characteristics of the two groups. The level of statistical significance was set at p<0.05.
Results
A total of 138 patients were included the study. The mean age of the patients was 32.9±10.9 years, ranging from 2 to 67 years. Of the 138 participants, 45 (32.6%) had blood type A, 27 (19.6%) had blood type B, 50 had blood type O (36.2%) and 16 (11.6%) had blood type AB. One hundred and twentyfive patients (90.6%) were Rhesus (+) and 13 (9.4%) were Rhesus (-). Final pathological examination revealed seminoma in 75 (54.3%) patients, malign mix germ cell tumor in 45 (32.6%) patients and germ cell tumors in 18 (13%) patients. There was no statistically significant difference between ABO blood subtypes according to testicular pathology (p=0.713). Interestingly, the percentage of patients with AB blood subtype was the lowest. There was no statistically significant difference in rhesus status of patients with seminomatous and nonseminomatous pathology (p=0.142) ( Table 1 ).
Discussion
Testicular cancer accounts for 1-2% of all tumors in men and it is the most common cancer in young men between the ages of 15-34. There is a significant geographical variation in the age-standardized incidence of testicular cancer; such the incidence is 0.5/100.000 in Egypt and 9.6/100.000 in Norway (5) . There are several risk factors for testicular cancer including cryptorchidism, ethnicity, racial differences and genetic causes, such as Down syndrome and testicular dysgenesis syndrome (6, 7) .
The ABO blood grouping system was described in the early 1900s. This grouping system is based on the expression of A and B blood cell surface antigens. The absence of both antigens results in the O phenotype. ABO blood group was found to be associated with numerous diseases and hemostatic complications such as increased risk of coronary artery disease and venous thromboembolism in patients with non-O blood type (8) .
Several studies have been conducted to determine the possible relationship between ABO blood types and cancer (4, 9) . The frequently studied cancers include breast cancer (10), gastric cancer (11), lung cancer (2), and bladder, prostate and kidney cancers (3, 12, 13, 14) .
In a study by Meo et al. (10) , blood group A was found to have the highest association with breast cancer compared to other blood groups. The incidences of breast cancer in blood groups A, B, O and AB were 45.88%, 16.6%, 31.69%, and 6.27%, respectively. They also reported that "Rhesus +" blood group had higher incidence of breast cancer compared to "Rhesus -" (87.31% vs 11.68%).
Xu et al. (11) studied the relationship between ABO blood types and gastric cancer prognosis in 1412 patients who were
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Conclusion
These results suggest that Turkish men with O blood subtype and Rhesus (+) are prone to develop testicular cancer. However, these findings should be supported by further studies conducted with large number of participants.
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